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Summary. This is a survey of the work intended to contribute to our knowledge of normal gonadal sex differentiation in birds and mammals. Special attention has been given to the fate of germ cells in a foreign environment. The original work was undertaken to support the concept of a meiosis-inducing substance. Gonads were combined in heterosexual pairs and grown in organ culture. Homoplastic, heteroplastic, as well as xenoplastic combinations were composed. Germ cells in the testes were always of a spermatogonial type. It is concluded that still more experimental data will be necessary before the concept of a meiosis-inducing substance is acceptable. Our work on the effect of a higherthan-normal incubation temperature on the hormonal activity of the chick testis is also mentioned. It is suggested that the MUllerian inhibiting activity and the inhibitory effect on ovarian development, shown after testis grafting, depend on one and the same substance which is temperature sensitive.
Introduction.
Gonadal sex differentiation is a fundamental step in vertebrate ontogenesis. (Macintyre, 1956 ; Salzgeber, 1963 ; Ozdzenski et al., 1976) .
Seminiferous-like tubules may form in these inhibited ovaries.
Papers by Turner and Asakawa (1964) and by Turner (1969) (Evans et al., 1977) .
In phenotypically male chimaeras, XX germ cells enter into meiosis like normal oocytes, and then disappear from the testes in early postnatal life Tarkowski, 1968 and 1970 ; Tarkowski, 1969 ).
An autosomal dominant gene mutation causes genetic females to develop as phenotypic males in the goat and in the mouse (Cattanach et al., 1971) . Germ cells are present in the testes of these intersexual animals during fcetal life, but none remain shortly after birth.
Thus, evidence favours the view that XX germ cells cannot survive in a testicular environment. It seems safe to suppose that the oocyte-containing seminiferous tubules described by Turner and Asakawa (1964) belonged to the testicular part of the graft, and that the oocytes were the only remnant of the ovarian component.
In heterosexual grafts, a minor degree of testicular inhibition has previously been reported (Macintyre et al., 1959 (Lutz and Lutz-Ostertag, 1959 ; Ruch, 1962) .
Grafting an ovary on a male host will result in feminization of the left testis ; in the reverse combination, the gonads of a female host are not modified by a grafted testis (Wolff, 1946 (Wolff, -1947 (Wolff, 1936 (Wolff, -1937 .
CEstrogen production by the feminized testis demonstrates functional conversion too (Akram and Weniger, 1969 (Haffen, 1969a and 1975) .
Female germ cells were allowed to colonize male genital ridges in vitro, which were then grown as grafts. In this way, female germ cells were embedded in a purely male environment, where they developed as spermatogonia. This indicates that female germ cells do not themselves have the capacity to enter into meiosis ; the trigger has to be provided by the ovarian somatic tissue. This agrees with the results of the feminization experiments just described. However, as mentioned above, female germ cells initiate meiosis in the testes of chimaeric mice, even if they degenerate soon afterwards (Tarkowski, 1969 (Benoit, 1932 (Benoit, -1933 (Benoit, and 1950 (Champy, 1939) .
Raising the incubation temperature above normal has long been known to stabilize the MUllerian ducts in the male embryo (Stoll, 1949 
